appear to me to be the good points of the various ideas that have been expressed, my procedure would be. to order an aperient to be taken about thirty-six hours before the examination; the rectum to be cleared out with an enema early in the mnorning, and the bismuth meal to take the place of the patient's breakfast-except perhaps for a cup of tea or hot milk in the interval if circumstances indicate it, and the examination cannot be arranged to begin quite early in the forenoon.
Except in special cases the patient should continue his usual habits as to meals, but the first one after the bismuth should not be sooner than four hours. I take the view that while some preparation is necessary, we should avoid making the conditions during the examination unduly artificial.
As for the most useful times of observation after the first one when the meal is given, details are rather incomplete. This is probably because so much depends on the circumstances of each case, but the general opinion is that during the first few hours the most important information is gained, and within reasonable limits the observations should be frequent. The stomach and duodenum have been described as the " storm centre" of the digestive system, and this part always demands careful attention. After the meal has reached the large intestine it is practically impossible to work to a time-table. The " mass movement," which seems to be the normal method of progression here, makes any such effort futile to a large extent. It is thus difficult to lay down any definite rules, but observations at two, four, six, twelve, twenty-four, and thirty-six hours very fairly represent the practice of those who have given details on this matter.
As one of our members has truly said, the adoption of a standard opaque meal and a uniform procedure will not provide a short cut to the diagnosis of digestive disease, but most of us will agree as to the desirability of uniformity in the meal we use for this method of examination and so obtain results that are comparable.
The talk about the disagreement of doctors is.an ancient gibe, but the truth of it was never more in evidence than when I came to tabulate the details of these bismuth meals.
Dr. ARTHUR F. HERTZ sent the following contribution:
(1) The Salt employed.-Large doses of bismuth subnitrate ought never to be employed for X-ray examinations, as the salt may give rise to severe poisoning, which has ended fatally on several occasions. As the peristalsis of the stomach, and to a still greater degree -the control of its evacuation by variations in the tone of the pylorus depend upon the presence of free and organically combined hydrochloric acid, bismuth carbonate, which neutralizes every trace of both, is not a suitable preparation for X-ray investigations of the stomach. Its depressing effect on gastric peristalsis can be readily demonstrated by giving a patient on consecutive days a bismuth meal of identical composition, except that the oxychloride is used one day and the carbonate the other. In two healthy individuals examined in this way for me by Mr. Depree, who did not know which salt was used on either occasion, the peristalsis was recognized by him as being very mnuch more powerful with the oxychloride than with the carbonate. In February, 1908, I began to use, at Mr. H. Finnemore's suggestion, bismuth oxychloride, which is produced in the stomach when the carbonate is given, as this is the only salt of bismuth which is chemically inert in the stomach. A very small quantity combines with sulphuretted hydrogen in the colon, but most is excreted unchanged. Numerous experiments have convinced me that bismuth oxychloride does not interfere with the motor functions of the alimentary canal, except in those cases of diarrhoea in which excess of sulphuretted hydrogen has developed as a result of abnormal putrefaction; this gas is a powerful stimulant to the intestinal movements, but is rendered inert by combining with bismuth. Barium sulphate has now been proved to be as efficacious as salts of bismuth in rendering the stomach and intestines visible in X-ray examinations. It is completely insoluble in water and in acids, and no organic substances act upon it. Sulphuretted hydrogen has no action upon barium sulphate, which passes through the whole alimentary canal without undergoing any chemical change. The disadvantage in using salts of bismuth in the investigation of cases of diarrhcea associated with excessive formation of sulphuretted hydrogen is therefore not present when barium sulphate is used. Its cost is now Is. 2d. per lb., and Mr. H. Finnemore, the Chief Dispenser at Guy's Hospital, tells us that it could easily be made for only 4d. per lb., as compared with 8s. 4d. per lb., which is the lowest price for bismuth salts. I have never heard any reason for preferring bismuth salts; its much greater cheapness, and the fact that it is completely inert in the alimentary canal even in those cases of diarrhcea which are arrested by bismuth salts, make it desirable that barium sulphate should be universally adopted. I have myself used it for two years with perfectly satisfactory results.
(2) Dose of the Salt.-Dr. C. H. Rippmann and I have found that the distortion produced by the weight of 2 oz. of bismuth oxychloride or barium sulphate in the normal stomach is almost negligible, but with 4 or 6 oz. the greater curvature is definitely depressed in the vertical position. The distortion produced by large doses of salts is much more obvious in cases of atonic dilatation of the stomach, and it is therefore obvious that the smallest dose, which gives a clear view of the organ, should be used. Excessive doses produce displacement of the end of the ileum and possibly of the cscum, as it is obvious that the addition of 6 oz. of a heavy powder to their normal contents must drag them downwards. I almost invariably use 2 oz. of barium sulphate, as except in very thin individuals a smaller quantity does not give a sufficiently clear view, and this dose produces a quite insignificant distortion, even in cases of well-marked atony of the stomach. I give 3 or 4 oz. to very stout patients, as adipose tissue is relatively opaque to the rays, and it is impossible to make a satisfactory examination of the stomach and intestines with the ordinary dose.
(3) Bulk of the Meal.-The appearance of the stomach varies greatly according to the amount of food which is present in it. In order to obtain comparable results the bulk of the meal should therefore always be the same. Theoretically it would be desirable to give a quantity equal to an ordinary meal. But as many of the patients are examined on account of indigestion, which is often accompanied by more or less severe anorexia, and as the meal-however well prepared-can never be really attractive, it is best to adopt a small bulk as a standard, so that every patient is able to take the whole of it. The mixture I use measures 5 oz. without the barium sulphate. more or less cumulative, the bowels never being completely evacuated, so that more and more faeces are retained. In dyschezia, for example, faeces collect in the rectum or pelvic colon and the accumulation gradually increases from below upwards. It is consequently possible for partial obstruction to occur in the higher parts of the colon as a result of fa3cal accumulation, although the motor functions of the intestine as far as the pelvi-rectal flexure may be normal. For this reason it is only after the colon has been properly emptied that the activity of all parts of the intestines can be properly investigated. Neglect of this precaution has frequently led to the diagnosis of stasis or even organic obstruction in the descending colon or splenic flexure, or less frequently in the transverse colon, when none was really present. An attempt should be made to obtain a thorough evacuation of the bowels by aperients or enemata or both on two consecutive days, on the third and fourth mornings an enema should be given but no aperient, and on the last of these the barium breakfast is taken. It is very important to discontinue the use of all aperients for at least forty-eight hours before the first examination, as the intestinal functions might otherwise be observed whilst still under their influence instead of under natural conditions. No aperients and no enemata should be used till the examination is finished, but the patient should make an attempt each morning to open the bowels naturally. If the attempt is successful the stools should be examined in order to ascertain whether any of the salt has been evacuated. During the whole period of the examination the patient should follow his usual occupations and take his ordinary diet, in order that the activity of the bowels may be investigated under natural conditions.
In order to make a satisfactory examination of the stomach it is essential that it should be empty when the barium meal is eaten. The patient should therefore be examined, when possible, first thing in the morning before any food is taken; when this is impracticable, he may have a cup of tea and a single slice of bread and butter early in the iuorning, but nothing at all within three hours of the X-ray examination. If there is any possibility that gastric stasis is present the second examination should be made as nearly as possible six hours after the first and nothing should be eaten and drunk during the interval. If, however, the meal is eaten at 10 a.m. and lunch is taken at 1 p.m., the latter becomes thoroughly mixed with the small quantity of barium and food which is normally still present in the stomach. Instead of all the barium being evacuated by 2 p.m., some will still be present two or three hours later, when it will again be mixed with the food, if tea is now taken. At 6 p.m., therefore, eight hours after the barium meal, a small shadow may still be seen, as I have found by actual experience in normal individuals, and if dinner is taken between 7 p.m. and 8 p.m. the last trace of bariun4 will not be evacuated until midnight or later.
I have repeatedly seen a diagnosis of .gastric stasis made because a shadow was still present in the stomach six or more hours after a bismuth or barium meal, although this was perfectly normal, as more food had been given in the interval, and a subsequent examination, in which this source of error was avoided, showed that the stomach emptied itself in the normal time.
When there is no question of gastric stasis the ordinary meals may be taken, and the second examination can be made between six and ten hours after the first. An examination should be made in the morning and evening of each subsequent day until all or most of the barium sulphate has been passed in the faeces or has reached the rectum. The examination can often be completed in three days, but in cases of severe constipation it is occasionally necessary to examine the patient on as many as five consecutive days.
Dr. ALDRIDGE said that as the method of giving bismuth meals which he had carried out for two years had not been mentioned in the two papers, he wished to lay it before the meeting, so that other radiographers could comment on it. Most of the bismuth meals he had given had been to hospital patients, and the arrangements of hospital were such that it was difficult -to examine every two hours. The object of the meal had mostly been to determine the condition of stomach and duodenum. His method was to give a double bismuth meal-namely, 2 oz. of bismuth carbonate about 9 a.m., an aperient having been administered the previous night, and an enema the morning of the examination. The examination six hours after the meal would indicate stasis or otherwise. At the same sitting a second meal was given, and this enabled observations to be made on the shape and motility of the -stomach. He had not to deal so often with cases'of intestinal stasis, bu't in these cases when necessary subsequent observations could be made. Patients took carbonate of bismuth well in cornflour; it was usually preferred to oatmeal, Benger's food, or bread and milk.
